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may  ba  bibnographiealty  unlqut.  which  may  alter  any  of 
the  Images  In  the  reproduction,  or  which  may 
significantly  change  the  usual  method  of  filming  are 
checked  below. 

0  Coloured  covers  / 
Couverture  de  couleur 

0  Covers  damaged  / 
Couverture  endommag^e 

□  Covers  restored  and/br  laminated  / 
Couverture  restaurie  et/ou  peOiculie 

Cover  thlt  missing  /  Le  tRre  de  couverture  manque 

Coloured  maps  /  Cartes  g<ographiques  en  couleur 


D 
D 
D 


D 


Coloured  ink  (i-e.  other  than  blue  or  black)  C 
Encre  de  couleur  (i-e.  autre  que  bleue  ou  noire) 


D 

□  Coknjred  plates  and/or  iOustrattons  / 
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within  the  text.  Whenever  possible,  these  have  been 
omitted  from  filming  /  II  se  peut  que  certaines  pages 
blanches  ajouties  lors  d'une  restauratlon 
apparaissent  dans  le  texte.  mais.  torsque  cela  4tan 
possible,  ces  pages  n'ont  pas  M  filmies. 


L'Institut  a  microfilm*  le  n)cilleur  exemplaire  qu'H  lui  a 
M  possible  de  se  procurer.  Les  details  de  cet  exem- 
plaire qui  sont  peut-«tre  unk]ues  du  point  de  vue  bibli- 
ographk)ue.  qui  peuvent  nwdifier  une  image  reproduHe. 
ou  qui  peuvent  exiger  une  modificatton  dans  la  metho- 
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tissues,  etc..  have  been  refilmed  to  ensure  the  best 
possible  image  /  Les  pages  totalement  ou 
partieliement  obscurcies  par  un  feuillet  d'errata.  une 
pelure.  etc..  ont  iXk  fiim^es  A  nouveau  de  fafon  i 
obtenir  la  meaieure  image  possible. 

opposing  pages  with  varying  colouration  or 
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L'axamplaira  fiim4  fut  raproduit  grlca  k  la 
ginAroait*  da: 


University  of  Toronto 

Gerstein  Sciences  Information  Centre 

Tha  imagaa  appaaring  hara  ara  tha  baat  quality 
posaibia  eensidaring  tha  condition  and  iagibility 
of  tha  artglnal  copy  and  in  kaaping  with  tha 
filming  contract  apaeifksationa. 


Original  capias  in  printad  papar  covara  ara  filmad 
beginning  with  tha  front  covar  and  anding  on 
tha  last  paga  with  a  printad  or  illustratad  impraa- 
•ion.  or  tha  back  covar  whan  appropriata.  All 
othar  original  copiaa  ara  filmad  beginning  on  tha 
first  paga  with  a  printad  or  llluatratad  impraa- 
sion,  and  anding  on  the  last  paga  with  a  printad 
or  llluatratad  impraasion. 


Tha  last  racordad  frama  on  aach  microficha 
shall  contain  tha  symbol  — ^  (moaning  "CON- 
TINUED"), or  tha  symbol  ▼  (moaning  "END"). 
whichavar  appiias. 

Maps,  platas.  charts,  ate.  may  ba  filmed  at 
different  reduction  ratios.  Those  too  large  to  be 
entirely  included  in  one  exposure  are  filmed 
beginning  in  the  upper  left  hend  corner,  left  to 
right  and  top  to  bottom,  as  many  frames  as 
required.  The  following  diagrams  illustrate  the 
method: 
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Les  images  suivantas  ont  At*  reproduites  svec  le 
plus  grand  soin,  compta  tenu  de  le  condition  et 
do  la  nanet*  de  rexemplaire  filmi.  et  en 
eonf  ormit*  avac  las  conditions  du  contrat  de 
filmaga. 

Lee  eaempleiree  originaux  dont  la  couverture  en 
papier  eet  Imprim4e  sent  fllmis  en  eommencsnt 
par  le  premier  plot  et  en  terminem  soit  per  la 
derniire  page  qui  comporte  une  empreinte 
d'impreasion  ou  d'illustration.  soit  par  le  second 
plat,  aalon  le  cas.  Tous  lee  autras  exemplaires 
origineux  sent  filmta  en  eommencsnt  per  le 
premlAre  pege  qui  comporte  une  empreinte 
d'impreasion  ou  d'illustration  et  en  terminant  par 
la  dami*re  paga  qui  comporte  une  telle 
empreinte. 

Un  des  symbolea  suivants  apparaltra  sur  la 
darniire  image  de  cheque  microfiche,  seion  le 
cas:  le  symbole  ^  signifie  "A  8UIVRE ".  le 
symbole  ▼  signifie  "FIN  ". 

Les  cartaa.  planches,  tableaux,  etc..  peuvent  itre 
filmto  A  des  taux  de  reduction  diffirents. 
Lcirsque  le  document  eet  trop  grand  pour  *tre 
reproduit  en  un  soul  clich«.  il  est  film*  A  psrtir 
de  I'angla  supArieur  gauche,  de  gauche  *  droite. 
et  de  haut  en  bas.  en  prenant  le  nombre 
d'imegea  nAceesaire.  Lee  diegrammes  suivants 
illustrent  la  mAthoda. 
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SIMLI.I  \M  i)L  >  VAKI ATloNS  IN  Sol.AU  K\l»IAllo\ 

\\l)Sl'lATK()S((!lMr  Dl.n.KMINMIt'NSnl 

THK  Sol.Ak  ROTATION. 

I5y  Kaii';!  K.  1)1    l.i  KY 

\rAklATlONS  ill  >iKitri»in|)ii-  imaMirtnirins  of  llu'  rale  "t 
tlu-   >iurs   rotation    liasi-    hcin   aMril.i'<l   l.y   tlu'   wntir   <o 
iIiaiiKts  in  lia/f  U-Wmvw  i\w  Min  an.l  tin-  I'artli  or  in  tlun 
,-itm(>.i)lu-rcs' ;  ami  it  lias  Wv»  sUKKf>ti-«l  iliai  >.nnilian.-..n>  nua- 
urcmcnts  of  the  intt-nsity  of  >olar  ra.liation  wnul.l  .  xln^ii  o.rr.-^ 
IxHidinR  timtuations  if  cliansis  in  ha/i-  wt-ro  in  nality  tlu-  .auM 
of  llu'  variation>.     It  i>  tluTcfori-  (l.->iraMf  that  nu'a>unim-iii>  m 
rotation  ami  ra.liation  he  nia<lf  U  tin-  >amf  tiiiio  ami  plair,  alon« 
with  ohservation.  of  >ky  hriKhm.    •  ami  i«.larizatioii  whirh  il.aiiK.- 
with  ti-rri-.-trial  hazin.o-.  in  .-racr  tliat  tlu'  nature  of  tlic  \aiia 
tions  may  U'  more  <ldin.l.!y  inHri.rcii.l.     In  tlu-  mcant.nu'  iIk 
following  fsammation  rt-vcals  Ri-ncral  >iinilarity  in  tlu-  xariation- 
of  tlu-  ralo  of  radiation  and  rotation  nu-a>un-<l  at  difTirt-nt  oh-ir 

vaiorii's. 

Annual  or  semi-aniuial  nu-an>  of  iiitcii>itii-s  of  -..lar  rad:a 
lion  at  thf  surfarc  of  thu  cartii.  .xprr^id  a>  iK-rr,nlaK.->  of  th.- 
Knu-ral  nu-an  for  t-ach  station,  havi-  hi-i-ii  charted  hy  H.  H.  Kini 
l,al!^  from  IHH.?  to  l''l-'.  as  follow  >:    Montin-llior.  Irani.-.   l.^'>!,^ 
I'M);):  Lausanm-.  Swit/t-rlaml.  1S';(.-1':(U ;  Warsaw.  Kus^ia.  l':(U- 
l'«)5:  \Va>hinKUin.   lU'..  and   Movmi   W.-ath.-r.   Va..   I'Ki.^  1'>1-' 
l-rom  th.-..e  .-harts  tlu-  a.n.n.i.auN  niK  Kraj.h.  IS-cM'U.',  has  l.,... 
laki-n.  iiMiiR  ui.  to  I'H).^  im-ans  of  o\  trlappinn  >i-ri.  >  of  ol.-.na 
tioii-     and  this  urai-h  ha>  hi-ni  ronlinu.-.l   from    l'»l_'  I'llT   fn.m 
tlu-  \\a>hiii«ton  Milar  radiation  intcnsitus  i-uhlislu-.l  l.y   Kimhah 

'l.n,n,„l  R.    \    S,  (',.    X  .    -'"1     aiM  ,i4.5.  \')lh .     .■l.?/n./-/i-,j;, ../    .'.'Ur,,.!!. 

\l.l\.,  177  aii.l  I'iH    1<^1(.:  uU 1  .  WX. 

■■  Hull.-liii.  \t..iint  W  .■atlu-r  ( )1.>   rvat..ry.  \   ,    MW.  l')\i. 
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in  tlu-  numlKT.  ..f  tlio  .U<)«//./y  WaUhcr  Kevww,  hy  takiiiR  half 
yearly  mcan>,  of  tin-  a.m.  values  at  (0  /enitli  .lotance  and  exi.re>. 
in^r  ,l„.s,.  in  .rrms  .if  Kimhairs  means  ..f  a.m.  values  at  a\  zeniiii 
•listame  for  l'iO.=-l<M().  The  graph  shows  marked  depressions  m 
1<!()2-.?  and  1''12  1.?.  due  to  general  terrestrial  haziness  produced 
l,y  lihe  vohanir  eruptions  in  the  West  Indies  in  I'HL'  and  at 
Katmai,  .Maska.  in  June.  l'>li.  and  sr.ialler  depressions  in  l'H)7  and 
l')l.=;-17.  due  iK.ssihly.  to  haziness  accompanying  the  solar  activ- 
ities, and  ...e  corresiHrndinR  terrestrial  electro-magnetic  eflfects. 


(;«!.>.  of  .soUr,a.li»tion  p.-toe,.t.s«  :  *••>'  spectroscopic  mMM.remei.u 
of  the  e.|U»l.,ii«l  r»le  oi  the  ^h  rotation,  as  lollow8  :  »J,  Upsala.  U«ner ;  K, 
Kdmburgh.  H.lm.  .90.-6.  ....1  S.or.y  .ml  W.Uon,  .9.0:  W.  Mount  Wilson. 
A.l;»,.».  .906  ami  1908.  •"•I  «'•  J«'>"-  A<1."«  ami  Ware.  .9I4-5  i  C,  Lam- 
LrulRe.  Knglaml,  Hubreebt  ;  1'.  I'u.sburKb.  Sclilesing" ;  K.  Ko.la.k.inal, 
Kv«,he.»  ami  Roydi;  .mai:  circles,  l.Uck  (limb),  ami  half  black  (n.idwav  centre 
to  limli).  Ottawa.  Uel-ary. 

Along  with  the  graph  of  intensities  of  solar  radiation  are 
plotted  measurements  of  the  rate  of  rotation  at  the  solar  equator 
as  detcrrainea  by  the  displacements  of  the  spectrum  lines.  Both 
sets  f.f  measurements  are  of  course  affected  by  local  haziness  an<l 
circumstances  which  may  otTset  the  general  terrestrial  conditions, 
yet  nevertheless,  it  is  apparent  that  general  terrestrial  ha.'.iness 
lessens  the  values  of  bo,b  ;  this  is  also  seen  in  the  following  num- 
erical statement : 


I  ariations  in  Solar  RtitliaU9M  mnd  Rolaticn 
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llubrecht 
SctilMinurf 
I    Kverslied  and  Royds 


l'iil»bliri;li 

\    K<Ml«llki(tl4l 


Means  for  Radiation    Percfntatjes  100  or  over; 

II   1  20.J 

Mean^  tor  Hadiation  Percentaccs  less  than  UK): 

95      ^^')^ 

Tnus  a  drop  of  (>  per  cent,  from  tlu-  avt-ra^'e  intensity  ot  solar 
radiation  is  accompanied  ».y  a  lessening  of  3  per  cent,  in  spectro- 
scopic tneasurements  of  the  rate  of  rotation  at  the  sun's  e<|uatnr. 

DunerV  high  values  of  the  rate  of  rotation  of  the  sun  were 
measured  at  times  of  high  radiation.  Halm's  values  .how  a  drop 
in  1<;02  and  l'K)3.  ascribed  by  him  to  changes  in  the  sun.  It  i«. 
probable  that  the  haze  produced  by  the  volcanoes  in  the  West 
Indies  (May  to  October.  1' 02)  affected  his  measurements,  though 
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!»•  mtntion>  l.rl■l•ami..n^  takin  to  aNoi.l  llu-  tffcot,  of  >ky  <iht 
iruin'.     It  i>  >iKtiitnant.  l.owevtr.  that  th,   mian>  of  liis  Auku^' 
..l.M-rvalions  in  I'Ol  an<»  I'HL'  xmtc  riM'*'^«i^''>    ' -^  .lipartun- 
from  tin-  tciuatur  of  S    ami  inuUr ),  -'.<)«  km.  ja-r  m-c.  4  '.V  -"'  •'!' 
MTvalioMs.  an.l  1.S.S  km.  I'lr  ^.c,  4'.<..  <>  ol.sc-rvations ;  also,  iha! 
(for  ckrarturi-s  fr.mi  tin-  i-|uator  ..f  10    ...  U» )  it.  1"<»_'.  for  th.- 
mliTxal.  Feb.  l-'April  J".  -'4  ol.scivatioii-,  yiil<K-.l  a  mean  of  2.0J 
km.  I.IT  sfc.  aviraKi-  anuK-  4'.".  wi.ilf  f-r  tlu'  nUc:A,il.  June  M>- 
<i-I.t    1'',  20  ol)M-rvations  yieldfil  a  mean  \elocity  of  l.'»<>  km.  i>ei 
s,H-    average  angle  3  .0.  respeetiNely  lefore  an.l  after  the  May  ami 
lune  crui.tion>  in  the  W  >  ^t  In.lies.      Tlie  Mount  W  iUon  measures 
liiosv   agreement  also  wui,  the  ra.i.at.on  values.  heiuR  hinher  m 
VA)U  ami  Vm  than  in  l'»14  l.r     i'or  the  perio.l  I'O"  to  I'M",  the 
writer's  measurements  of  rotation-  lluetua'e  \Mth  th.    variati.ms 
in  H.  H.   Kimtiail's  measure.,  of  radiation  at  W  a^hinRton,   D.l". 
It  i>  reasonable  to  sui'I-..se  that  the  writer's  values  in  I'  .    .H  were 
ksscned  l.y  the  residual  haziness  from  Katmai.  it  beiuK  imi.os>il.le 
to  make  suitable  observations  duriuR  July.  .\uKUst  and  Septemlmr 
of  that  year  o^>,  injj  to  this  cause.    It  is  probable  also  that  the  very 
low  values  obtained  by  !•  ver.hed  and  Koyds  duriuR  the  latter  part 
of  l'>12  and  the  still  low  values  in  the  hrst  five  month>  of  I'U.i 
were  caused  by  the  ha/e  produce.!  by  Katmai.     Local  conditions 
probably  account  for  the  exceptional  values  obtamed  by  Storev 
and  W  ilson  and  by  Hubrecht.    The  Upsala  and  l-dinburKh  values 
are  hitjh  relatively  to  most  ol  me  other  measures,  possibly  because 
they  were  measured  in  the  red  part  ..f  the  si-ectrum.  where  the 
effect  of  liazt  appears  to  be  not  so  ^reat  as  in  the  more  refrauRible 
part  of  the  spectrum. 

>  ir,u,s.  W-.V../  S.H-.  ../  liilnihunih.  M.I.,  I'art.  1.  W.  \'M. 
^Oii  the  aiciri-anyiiiK  iliar?  at  I'.'Ki.S  an.l  WM.^)  arc  shown  two  l.ali- 
Ma.keiie.l  circles  which  hu\wj^lf  the  value-,  ni  rotation  (tetcrmined  from 
MK-tra  ol  ,,.,ints  halt  wav  out  irom  centre  to  limb  alonK  the  equator,  while 
,l,e  limh  v.alues  tor  the  >amc  <!ates  are  .lenote.l  l.y  the  hiack  circles;  the 
latter  values  are  smaller  than  the  uiidway  values,  i.rohahly  due  to  blendcl 
spectrnni  ol  ha/e,  a,  exi.lained  in  the  note  followiiiK  the  i.rescnt  one  in  this 
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On  the  whcilc  tin-  >)tuhri.ni/:ili<.n  m  ilif  \ariatioiis  in  mv:\-- 

«rcm.nt>  of  -olar  ra.liatii.n  :>n-l  r..lati..ii  i-  <a.rl>  « I.  ....iM.l.r 

itiK  I    .1  m..im-niary  lucal  co.iaili..n>  may  att.-.i  .itlur  ..l^.rsati..'. 
,,rol..un.llv.     It  1-  imiH>rtant  that  liDth  ol.s.rvatM.ns  !.«•  ma.l.   ,,r.- 
ri.tlv  Mnuiltaneou.ly  at  the  >anu-  (.tao.-.     I— in  mu  I.  -I.m  rsaimn, 
it  mav  Ik-  iM.s,il,lf  tn  .If.liuf  n-lat.on-hn.-  »•*  t'  'hat  -'u-  saw.    ■..p. 
,„  ,.,lar  ra.liation  clm-  to  ha/i-  \  .ni.l.l  l.c  .ompuu-l  iron,  th,  rot.i 
tional  <hsplactm«-nts  ,.f     luctrum  hm-.     i.art..ularl>    ihoM-  Inus 
which  are  most  U-ssnu.l  hy  tl.»-  l.liii.linK  witl'  'l"'  M'^-''^"'"  "' 
lia:        At  thf  i.rrM'iil  tinif  tlun-  is  no  s,,un.l  r     son  for  Uli.Mni; 
tl,         „■  sanations  m  tlu-  siK-itn.,.  opu-  m.asi.  rmrnts  .,t  ih.-  rate 
1)1      .  sun's  rotation  mdicatf  rtal  solar  j.lifnom»na. 
Dominion  <  )iiskk\  atoky, 

(  )TTAW.\.    (.AN  ADA. 
(  !(   loltKK.    1'>1S. 


si'iaTRosfoFMt   mkasurf:mf.\ts  or  thf:  soi.ak 

KOTATKJN  AT  THK  KgUATORIAL  LI.MHS  AM)  AT 

I'OIXTS  MIDW     \    HKTW  KK\  THKM  AND  THE 

CMNTKi:  UI   THE  SOI.AR  DISC 

Hv  Ralph  K.  Dk  I.ikv 

O  V  t-mployiriR  a  pair  of  douMe-ton^'ued  rcflucfinn  prisms'  ovtr 
the  slit  of  thi'  solar  spci-trf)jjrai)Ii.  and  l.y  nu-ans  of  two 
other  reflecting  prisms  ( W  and  !•:  in  the  diagram)  direct- 
ing to  tliese  prisni>  heams  of  light  from  witliin  the  limbs  of  tlu- 
solar  disc  at  points  tliatnetricaliy  opi)osite.  it  is  possible  to  photo- 
graph simultaneously  two  pairs  of  strips  of  limb  spectra  with  a 
strip  of  spectrum  from  the  centre  of  the  sol.ir  disc.— and  also,  if 
desired,  two  strips  of  spectra  from  ])oints  symmet;  iCalb'  above  and 
below  the  centre  of  the  disc.  .Sudi  a  sy>tem  of  prisms  has  been 
employed  at  Ottawa  since  I'M.V  In  many  of  the  observations  a 
tube  containing  iodine  vapour  is  placed  over  the  tongued  prism> 
in  such  a  way  that  the  beams  of  light  from  the  points  aliove  and 
below  the  centre  of  the  .solar  disc  pass  through  the  iodine  vapour 
(which  is  maintained  at  a  constant  pressure  of  250  mm.,  and  tem- 
I)erature  of  50°-.S0°  C".,  thus  producing  a  standard  iodine  ab.soq)- 
tion  spectrum),  while  the  beam  of  light  from  the  centre  of  the 
disc  is  protected  from  the  iodine  vapour  by  a  thin-walled  bras- 
tube  of  .?  mm.  bore,  wliich  is  held  m  the  centre  of  the  iodine  tube 
and  is  pressed  tightly  against  its  [ilate  glass  ends.  During  the  past 
two  years  this  apparatus  has  been  improved  further  by  mounting 
prisms  M\\  and  MK  (see  diagram)  so  that  they  cut  out  one  strip 
of  spectrum  from  each  limb  and  supply  instead  strips  of  S()cctra 
from  points  alK)Ut  midway  Iietween  the  limbs  and  the  centre  of  the 
disc.  A  convenient  arrangement  lias  also  been  installed  for  ob- 
taining arc  (or  spark)  spectra  through  tiie  MW  and  ME  prisms. 
'  l)c  l.ury,  keport  of  the  Chief  AstroiiotiKT.  Ottawa,  1511,  p.  290. 
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AUi).  pri>ins  at  the  S  and  N  \\m\i>  dirrct  lifani>  dl  iin'i!  tu  i\\i> 
more  prisms  mounted  nver  the  slit  aliove  and  helnw  tli  •  donlile 
tongued  prisms,  making  possitile  the  photojjrapliy  of  two  extra 
strips  of  limh  spectra.  A  mm.  comh  placed  over  the  slit  in>ure>  :i 
spacing  of  1  mm.  from  the  middle  of  one  strip  of  spectrum  to  the 
middle  of  the  next  strip.     It  is  thus  possilile  to  photograph  siniul 


Diagram  represerilini;  the  solar  disc   (circle   ij8   nun.  in   MLimrlrr',  ami 
lilt- arraiiycincnt  ol  rcllccliiiu  pri.siiis   hIiosc  iliayo'Lil  Miilaics  liii  ht.iw  i.l.nki 
direct  beams  of  liclit  from  various  points  on  the  siilar  ilr-c    while  circles  dh 
hlack  at  N,  K.  S,  W,  MW  and  MK)  to  the  loinjucil   ptism-.  winch  rediucl  itic 
light  through  the  sii.clrograplislil   wliicii   ho  under  the   N.-i  diauieler  ai  the 

centre. 
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taiuously  nine  strips  of  spectra  adjacent  to  one  anotiier  in  the  fol- 
lowing order,  namely,  a  strij)  from  each  of  the  following  sources : 
S  (south  limhi.  Cs  (.?  mm.  south  of  the  centre  of  the  solar  di.sc. 
with  or  without  iodine  absorption).  MK  (midway  between  centre 
and  east  limb;  or  electric  arc),  W  (west  limb).  C  (centre  of  solar 
<lisc  ).  K  (east  limb).  MW  (midway  between  centre  and  west  limb; 
or  electric  arc).  Cn  (3  mm.  north  of  the  centre  of  the  solar  disc.' 
vwth  or  without  iodine  absorption).  .\  (north  limb).  Hv  rotating 
the  spectrograph,  any  four  (luadrantal  points  may  be  observed  at 
the  liml.  instead  of  the  X.  K.  .S.  W  points. 

This  arrangement   of   reflecting   prisms  makes  p(,ssib!e   the 
>.multaneous  investigation  of  many  problems  relating  to  the  deter- 
mniations  of  the  character  and  wave-lengths  of  solar  and  arc  spec- 
trum lines  from  various  sources.    f)ne  of  tiiese  is  t.'ie  detennina- 
Muns  of  the  equatorial  rate  of  the  .solar  rotation  from  the  spectrum 
imc-displacemenls  at  the  limbs  and  at  points  midwav  between  them 
an.l  the  centre  of  the  disc,  from  photographs  of  the  spectra  made 
at  the  same  time.    These  determinations  will  furnish  an  independ- 
ent test  of  the  pres.        „f  a  blended  spectrum  of  haze,  evidence  ..f 
which  the  writer  has  lound  in  other  ways' ;  for  the  limb  spectrum 
is  weaker  and  its  lines  more  weakened  relatively  to  t!u-  centre 
spectrum  or  the  haze  spectrum  than  is  the  case  with  the  spectrum 
trom  the  midway  point,  and  consequently  the  blended  spectrum 
of  haze  will  lessen  the  values  of  the  rate  of  rotation  as  determined 
from  the  limb  line-displacements  probably  more  than  it  lessens 
the  values  derived  from  the  line-displacements  in  the  spectra  of 
the  midway   points.      Many   such   photographic   observations   of 
the  hmb  and  midway  spectra  have  been  made,  and  those  measured 
up  to  the  present  indicate  a  decided  tendency  to  yield  larger  values 
tor  tile  rate  of  rotation  from  the  midway  spectra  than  for  the  limb 
s|.ectra.     Only  an  .uitline  of  these  results  will  be  given  here. 

To  determine  the  line-displacements  from  the  spectra  indi- 

'This  Jo.RN.M.,  \.,|.  X.  „,..  201  ar.,1  ,)43,   1^6;  and   Xovcmber    1918 
ipreccduiK  this),     .'.so,  Astn-fhysical  J.'unwl.  .\1.1\-.  177  an.l   IW    191,- 

.111(1  Oci.,  vnx.  '        ' 
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cau-d  in  the  <liagram.  M\\  -MK  and  W  -K.  it  i>  mci^ary  t..  <lt- 
tt-rmine  ven-  accurately  ihe  tilt  of  -lie  spider  thread  ul  ii:e  micro- 
meter to  the  spectrum  lines.  This  may  he  done  t.y  measuring  the 
displacement  of  the  solar  or  iodine  spectrin!  lines  in  I "•,  relalivrly 
to  those  in  Cn.  or  p(jssil.ly  i.n  \  relatively  to  S.  An  error  in  deter- 
mining this  tilt  will  he  twice  as  great  for  the  displacement  in  M\\  - 
.MK  as  for  the  disjilacement  in  W  -K.  and  of  o[,po>i!e  ^.^r,,  11,1^ 
will  cause  an  error  in  the  derived  rates  of  r.. ration  which  will  he 
four  times  greater  in  the  midway  values  than  in  the  limh  vahi-'s. 
The  limb  measurements  are  found  to  he  mucii  more  stal.le  than 
the  midway  measurements,  particularly  when  only  a  few  lines  are 
measured  for  deternnning  the  tilt  of  the  micrometer  line  to  tht 
spectrum  lines.  The  measurements  of  73  plates  taken  during; 
various  degrees  of  haziness  yielded  the  following  values  of  the 
rate  of  the  solar  equatorial  rotation  from  the  limhs  and  the  mid 
way  points: 


Xumber 

of  plates. 

"      56 

14 

5 


5600 
5200 
3950 


Limb 
Kotation 
km.  per  sec. 
1.885 
1.913 
1.996 


Midway 

Rotation, 
kill  per  sec. 

l.<;=;4 

2.l)0') 
2.(Kj1 


Difference, 
km  per  see. 

(I  1(1<) 

()(W3 

().(t«)6 


On  the  plates  at  X  5200,  lines  of  intensities  1  to  30  were  measured 
with  the  following  results  relating  to  velocity  and  line  intensity  : 
Mean  Inten.sity  2..;  jj  Didcrence. 

Xumber  of  lines  9  .5  km  per  see. 

Velocity,  km.  per  sec.,  Limh.  1.9(!0  l.<,.v)  (m  54 

V'elocity,  km.  per  sec.,  Midway        1.997  i(i.i  ('oifi 

If,  as  has  been  sugsjesteil  iloc.  cit.\.  tli,-  mas^niitu  le  of  the 
difference  in  velocity  determined  from  groups  of  weak  and  of 
strong  lines  be  taken  as  a  measure  of  the  magnitude  of  the  eftVc; 
of  blended  spectrum  of  hare,  it  would  seem  (  as  e\i)i'cted  )  that  the 
elTcct  is  greater  on  limb  spectra  (differenc.-.  0.f'."4)  than  on  mid 
way  spectra  (diflference,  0.02''. >,  and  as  a  result  the  rate  of  rotation 
derived  from  the  midway  spectra  (2.(Mlii  is  greater  liian  tiial 
derived  from  the  limb  spectra  (l.''l.^). 
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Ji  i>  (loiralili-  tliai  many  niori'  nua>iiri-mcnts  lif  made,  and 
tliat  tin-  law  (if  iliaiij,'!'  in  |),i»in>,'  out  lo  tlic  liml)  nt  llii'  sun  t>f 
in\t>lif,'an<l ;  ami  it  may  In-  that  tlu-  value  of  tlu-  solar  rotation, 
unaffi'itfd  liy  1  kiukil  >iu-i-tra,  may  l.i'  inferred  tiierefroni.  It  niav 
t.e  noted  also,  that  sui-Ji  investigations  will  enalile  one  to  make 
distinction.-  lielweeii  Adams"  level  hy[iotliesis  and  that  u\  l.lended 
speetra  in  explainiiij,'  the  dilTerences  in  velo-ity.  such  distinctions 
a-  have  already  Keen  made  iloc  c'tt )  from  other  considerations; 
and  furthermore,  such  invesli^ations  will  enahle  one  to  determine 
at  tile  same  time  the  chani;es  in  the  \vave-lenj,'tiis  of  the  spectrum 
lines  in  passing  from  the  centre  of  the  solar  <lisc  to  the  liml.s. 

I).)MIMON    OllSKkWMoKV, 
(  )TT,\WA,   t'.\.-  ADA, 

OiToiiKk,  1")1K. 


